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Older adults have been shown to describe their happiness as lower in arousal when
compared to younger adults. In addition, older adults prefer low arousal positive emotions
over high arousal positive emotions in their daily lives. We experimentally investigated
whether or not changing a few words in the description of happiness could influence
a person’s rating of their happiness. We randomly assigned 193 participants, aged
22–92 years, to one of three conditions (high arousal, low arousal, or control). In line
with previous findings, we found that older participants rated their happiness lower when
framed as high in arousal (i.e., ecstatic, to be bursting with positive emotions) and rated
their happiness higher when framed as low in arousal (i.e., satisfied, to have a life filled
with positive emotions). Younger adults remained uninfluenced by the manipulation. Our
study demonstrates that arousal is essential to understanding ratings of happiness, and
gives support to the notion that there are age differences in the preference for arousal.
Keywords: happiness, age, arousal, age-differences, emotion
Introduction
How can happiness be measured in a reliable way? To ask “How happy are you?” is a straightforward
question, and research suggests that this method has high validity. However, more elaborate ways
to measure happiness have also been proposed (see Layard, 2011). During the last decades there has
been an increasing interest in happiness and comparisons of happiness. Some examples are happiness
comparisons based on country of residence, where Danes are among the happiest (Veenhoven, 1995;
Diener et al., 2010); wealth, where wealthier people are shown to be happier than less wealthy people
(Easterlin, 1995; Clark et al., 2008); and age, where younger people are shown to be happier than
older people (Mroczek and Kolarz, 1998; Holahan et al., 2008). Does this mean that to be really
happy one needs to be a young, rich Dane? The answer is probably no. When it comes to age-related
differences in happiness, there are disparities in the findings, and the evidence that happiness changes
as we age has been challenged (see Frijters and Beatton, 2012). Methodologically, the validity of all
happiness comparisons rests on the assumption that “happiness” has the same meaning across all
groups compared, and does not change throughout the lifespan.
Mogilner et al. (2011) investigated how people of different ages described their happiness in
more than 12 million personal blogs, and they concluded that older adults described their happiness
more often as satisfaction (low in arousal) and that younger adults described it more often as
excitement (high in arousal). This is in line with Russell’s (2003) notion that emotions can vary in
both valence (negative–positive) and arousal (low activation—high activation), and that high arousal
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has been argued to be connected to cognitive costs, psychological
costs, and health costs in older adults (Williams et al., 1996;
Bradley and Lang, 2000; Wurm et al., 2004). Kunzmann et al.
(2013), showed that anger (high arousal) decreasedwith age, while
sadness (low arousal) remained stable, and suggested that both
positive and negative high arousal emotions will decline over
the lifespan. Additionally, research has found that older adults
rate their life as more positive, especially when it comes to low
arousal positive affect (Kessler and Staudinger, 2009; English and
Carstensen, 2014). It has also been shown that older adults have a
clear preference for low arousal positive affect over high arousal
positive affect when asked to value their experiences (Scheibe
et al., 2013). In line with these findings, this study aims to
experimentally investigate the impact of an arousal framing on
happiness ratings.
Growing older is associated with decline in deliberative
processes (Salthouse, 1991). It is less clear, however, how
affective and emotional processing changes across the lifespan.
Older adults appear to attend to and remember relatively
more affective content compared to non-affective content (and
sometimes positive content specifically), compared to younger
adults (Mather and Carstensen, 2005). Positivity bias in older
adults, both in terms of positivity enhancements and negativity
reductions, has been demonstrated in various contexts. For
example, older adults tend to prefer positive memories (Kennedy
et al., 2004; Mather and Carstensen, 2005), pay more attention
to positive information (Isaacowitz et al., 2006; Orgeta, 2011),
and are more likely to prefer alternatives that are associated with
positive affect (Mather and Johnson, 2000; Mather et al., 2004;
Löckenhoff and Carstensen, 2007; Kim et al., 2008). In sum,
previous studies have typically suggested that older adults prefer
positive information when compared to younger adults. This
positivity bias would suggest that older adults rate their happiness
as higher than younger adults, however, longitudinal studies have
found that age is associated with less happiness as well as greater
decline in happiness (Mroczek and Kolarz, 1998; Holahan et al.,
2008).
One explanation could be that affective preference is not
only based on valence, but also based on arousal (Russell,
2003). Imagine a choice between talking to a person who will
make you feel frustrated or to someone who will make you
feel bored. If choices among affective states are based on a
single valence dimension, one should expect indifference between
these “equally” unpleasant affects. If, on the other hand, valence
and arousal jointly determine attractiveness, we should expect
that differences in activation would influence the preference
for which person you would rather talk to. Preference for
arousal may also be situational (Västfjäll and Gärling, 2006). In
addition, it has been argued that preference for arousal varies
over the lifespan, meaning that older adults are more prone
to avoid high arousal emotions, when compared to younger
adults (Carstensen, 2006; Peters et al., 2007). In a meta-analysis
based on more than 100 studies, Pinquart (2001) showed
that an age-related decline in emotional experiences is driven
predominantly by high arousal emotions, irrespective of valence.
It has also been suggested that part of the positivity bias might
be attributed to “arousal avoidance” in older adults, as positive
information is less arousing than negative information (Wurm
et al., 2004).
In the present research we examined the influence of arousal
by framing happiness as a low or high arousal state. Based on
Russell’s (2003) notion that preference for affect can change when
arousal changes, as well as previous research on age differences
in arousal preference (Kessler and Staudinger, 2009; Mogilner
et al., 2011; English and Carstensen, 2014), we expect that older
adults will rate their happiness lower when it is framed as high in
arousal (ecstatic), and higher when it is framed as low in arousal
(satisfied).
Materials and Methods
We advertised in a local newspaper to invite participants to a
study of emotions and decision-making. Among 400 respondents,
we randomly selected 250 who were invited to participate in
a study specifically on well-being and emotions. A total of
193 participants (77% of the contacted sample) participated in
the study. Age ranged from 22 to 92 years (M = 56 years,
SD = 20 years; 37% men). The relatively high mean age is an
effect of a higher response rate in older participants compared
to younger participants. All 193 participants were used in all data
analyses.
After completing a page on demographics, age, gender,
education, income and occupation the participants turned the
page and came to the main part of our study. Critical to our
experiment, we randomly assigned participants to one of three
arousal framingmanipulations inwhichwe,with a small change in
wording, changed the arousal level in the description of happiness
written on the top of the page. The definition was stated at the
top of the page and the participants read this definition before
performing the happiness ratings: (1) control manipulation, no
definition was present, only “rate your happiness”; (2) low arousal
framing manipulation, “happiness is to be satisfied, to have
a life filled with positive emotions”; (3) high arousal framing
manipulation, “happiness is to be ecstatic, to be bursting with
positive emotions.” After reading this, the participants continued
to rate their happiness at different time points. Participants
were asked “All things considered, how happy are you right
now?” In addition, we asked how happy they had been 10 years
ago, 1 year ago, and yesterday, as well as how happy they
thought they would be tomorrow, in 2 weeks, in 2 months, in
1 year, and in 10 years. Happiness was rated on a five-point
Likert scale (1 = not at all happy, 5 = very happy). After
answering these questions they turned the page and answered
items about their emotional well-being, such as the SWLS (Diener
et al., 1985). These additional emotion-related questions were
not used in any of our analyses and were mainly added for
face validity as the main part of the experiment was only two
pages.
Results
The participants were well educated (58% had a college or
University degree), with a mean income of 40,000 dollars
(SD = 11,500 dollars), and rated their subjective wellbeing as
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FIGURE 1 | (A) Mean level of happiness plotted over time for participants younger than 55 years (n= 79). (B) Mean level of happiness plotted over time for
participants older than 55 years (n= 114).
average (M = 4.79, SD = 1.33). Age was negatively related to
education (r = 0.37, p < 0.001), but was not related to income
(r =  0.07, p = 0.31) nor well-being (r = 0.10, p = 0.18). To
insure that our randomization worked, we investigated if the
three groups (low arousal, control and high arousal) differed in
education [F(190,2)= 0.05, p= 0.949], income [F(189,2)= F1.71,
p = 0.183] or SWLS [F(2,189) = 0.397, p = 0.673]. We found
no differences; hence, the three groups remained equal except the
arousal manipulation.
We employed a multi level model (MLM) in R-statistics 3.0.2
using the LmerTest package for our analyses (data and R syntaxes
used are available). The dependent variable is the happiness rated
for a specific time, as all participants rated their happiness at
nine time points (the nine time points representing if it was
happiness 10 years ago, 1 year ago, yesterday, now, tomorrow,
in 2 weeks, in 2 months, in 1 year, in 10 years), a repeated
measures method is used. The time variable is included as a
predictor and the participants have random slopes and intercepts
on this variable. In addition, age (z-scored) and the arousal
framing manipulation conditions (control = 0, low arousal  1,
and high arousal 1) are included in the model as fixed predictors.
This means that the model is centered at a participant of
mean age, rating happiness 10 years ago, receiving the control
condition. Figures 1 and 2 depict how participants younger
and older than 55 perceived happiness across time periods.
However, Figures 1A,B are visualizations of mean age differences
(median split); all analyses were made with age as a continuous
variable.
The MLM revealed that the arousal manipulation significantly
influenced the ratings of happiness [B =  0.22, t(189) =  3.59,
p < 0.001], 95% CI ( 0.35, 0.10). The overall negative
influence of arousal on happiness indicates that when described
as high in arousal the overall (average of all nine time
points, for all participants) ratings of happiness were lower
than the control and low arousal manipulation (Figure 2).
More importantly, age interacted with the arousal manipulation
[B =  0.15, t(189) =  2.52, p = 0.013], 95% CI ( 0.15, 0.28),
which indicates that older adults were more influenced by the
manipulation than younger adults. This can be seen by the
clearly differentiated lines in Figure 1B and the influence of the
FIGURE 2 | Influence of the manipulation on average happiness based
on age (n= 193).
manipulation on the average happiness over all nine time points,
as seen in Figure 2. This shows that happiness, when primed as
low in arousal, is rated as higher by older adults and when defined
as high in arousal, is rated as lower by older adults. Younger adults
seem to be unaffected by the manipulation, and additionally the
difference is smallest for people in their 200s and largest for people
in their 800s. No age differences were seen in the control condition
(Figure 2).
In addition, we found that age had a positive influence on
happiness [B= 0.31, t(190)= 5.15, p< 0.001], 95%CI (0.31,0.20),
indicating that older adults rated their happiness as higher
compared to younger (over all time points and manipulations).
The analyses also showed that overall the rating of happiness
increased with time [B = 0.03, t(187) = 3.44, p < 0.001], 95%
CI (0.03,0.01), from 10 years ago, to 10 years in the future
which indicates that participants perceived more happiness in
their future than in their past (see Figures 1A,B). However,
the negative interaction between time and age [B =  0.08,
t(188)= 10.41, p< 0.001], 95%CI ( 0.09, 0.11) indicates amore
positive perception of future happiness among younger adults
when compared to older adults (this can be seen by comparing
slopes between Figures 1A,B).
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Discussion
Our main finding was that older adults rated happiness higher
when framed as low in arousal, compared to happiness framed as
high in arousal. The younger participants remained uninfluenced
by the happiness framing manipulation. In addition, the
manipulation seemed to influence ratings of future happiness
and ratings past happiness in the same way as ratings of current
happiness. These results have several important implications.
First, our results are consistent with the literature suggesting
that older adults tend to avoid high arousal emotions (Pinquart,
2001; Kessler and Staudinger, 2009; Mogilner et al., 2011; English
and Carstensen, 2014). And that older adults have a clear
preference for low arousal positive affect over high arousal
positive affect we asked to value their experiences (Scheibe et al.,
2013).
Second, the fact that a manipulation (changing only a few
words) of how happiness is defined (in terms of low or high
arousal) systematically changed happiness ratings of both past,
current, and future happiness, has important implications for
future research. Our arousal framing manipulation produced age
differences in happiness ratings, indicating that older adults relate
more to happiness as a low arousal emotion and are consequently
less happy with high arousal. Thus, our results are of general
importance for research on age-related differences in emotions
that rely on self-reported emotions (Scheibe and Carstensen,
2010). This could prove to be troublesome as affective measures
are used as global indicators of well-being and health (Diener
et al., 2010), while the mean age of citizens varies in different
countries. To avoid misinterpretations of possible age effects
both high and low arousal positive affect needs to be measured.
In addition, comparisons and meta-studies that mix studies
measuring cognitive well-being (low in arousal) and affective
well-being (high in arousal) could be troublesome. Our finding
suggests that high arousal measures would decline with age and
low arousal measures should increase with age. This could be one
explanation to the puzzle of the relationship between age and
happiness (Frijters and Beatton, 2012).
Our finding fits the literature that suggests that older adults
avoid high arousal emotions. Nevertheless, it could be argued
that our manipulation manipulated other aspects of happiness
than arousal (i.e., intensity). In addition, we cannot know if the
difference represents a change in affect (so that older adults feel
more satisfaction) or a change in rating of affect (so that older
adults only rate their affect higher when described as satisfaction).
Still, the fact that the wording of happiness and description of
happiness-related conditions influence the ratings of happiness
differently in younger and older adults, and produced a significant
age difference, remains.
Future research should investigate possible mediators and
moderators of this arousal avoidance. It could be that it is
not chronological age, but rather psychological age, health,
or cognitive change that is the underlying factor. Carstensen
(2006) suggests that as people come closer to the end of life,
psychological age changes, which leads to a motivational shift
whereby people stop seeking excitement and start caring more
about other aspects of life, such as relationships with people close
to them. This motivational shift could be an explanation for our
finding. Research has also suggested that affective and emotional
processing differences are related to cognitive functioning
(Mather and Carstensen, 2005; Mather and Knight, 2005), and
that distraction of cognitive abilities can reverse the positivity
bias in older adults (Knight et al., 2007). This would indicate
that cognitive decline in older adults is the underlying factor
to emotional and arousal avoidance. Further study is needed to
examine why older adults prefer low over high arousal happiness.
As a final note, further longitudinal research can answer if this
finding is connected to aging effects or cohort effects, however,
today’s researchers of happiness need to consider that the wording
of happiness and happiness-related questions can have different
influences on younger and older adults. Thus, researchers need to
measures affective states both high and low in arousal to be able
to draw conclusions on age-related changes in affect.
In sum, our study shows that a change in wording of items
can accentuate age differences. From a theoretical standpoint, we
demonstrate that both valence and arousal determine preference
of type of affect (Russell, 2003), and that older adults rate their
happiness as higher when happiness is framed as low in arousal.
Acknowledgments
This research was supported by grants from the Swedish Research
Council for Health, Working-Life and Welfare (FORTE) and
approved by the Board for Research Ethics Review (REC) at the
University of Gothenburg.
References
Bradley, M. M., and Lang, P. J. (2000). “Measuring emotion: behavior, feeling, and
physiology,” in Cognitive Neuroscience of Emotion, eds R. D. Lane and L. Nadel
(New York, NY: Oxford University Press), 242–276.
Carstensen, L. L. (2006). The influence of a sense of time on human development.
Science 312, 1913–1915. doi: 10.1126/science.1127488
Clark, A. E., Frijters, P., and Shields, M. A. (2008). Relative income, happiness, and
utility: an explanation for the Easterlin paradox and other puzzles. J. Econ. Lit.
95–144. doi: 10.1257/jel.46.1.95
Diener, E., Emmons, R. A., Larsen, R. J., and Griffin, S. (1985). The satisfaction with
life scale. J. Pers. Assess. 49, 71–75. doi: 10.1207/s15327752jpa4901_13
Diener, E., Ng, W., Harter, J., and Arora, R. (2010). Wealth and happiness across
the world: material prosperity predicts life evaluation, whereas psychosocial
prosperity predicts positive feeling. J. Pers. Soc. Psychol. 99, 52–61. doi:
10.1037/a0018066
Easterlin, R. A. (1995). Will raising the incomes of all increase the happiness of all?
J. Econ. Behav. Organ. 27, 35–47. doi: 10.1016/0167-2681(95)00003-B
English, T., and Carstensen, L. L. (2014). Emotional experience in the mornings
and the evenings: consideration of age differences in specific emotions by time
of day. Front. Psychol. 5:185. doi: 10.3389/fpsyg.2014.00185
Frijters, P., and Beatton, T. (2012). The mystery of the U-shaped relationship
between happiness and age. J. Econ. Behav. Organ. 82, 525–542. doi:
10.1016/j.jebo.2012.03.008
Holahan, C. K., Holahan, C. J., Velasquez, K. E., and North, R. J. (2008).
Longitudinal change in happiness during aging: the predictive role of
positive expectancies. Int. J. Aging Hum. Dev. 66, 229–241. doi: 10.2190/AG.
66.3.d
Frontiers in Psychology | www.frontiersin.org June 2015 | Volume 6 | Article 7064
Bjalkebring et al. Happiness and arousal
Isaacowitz, D. M., Wadlinger, H. A., Goren, D., and Wilson, H. R. (2006). Is
there an age-related positivity effect in visual attention? A comparison of two
methodologies. Emotion 6, 511–516. doi: 10.1037/1528-3542.6.3.511
Kennedy, Q., Mather, M., and Carstensen, L. L. (2004). The role of motivation in
the age-related positivity effect in autobiographical memory. Psychol. Sci. 15,
208–214. doi: 10.1111/j.0956-7976.2004.01503011.x
Kessler, E.-M., and Staudinger, U. M. (2009). Affective experience in adulthood
and old age: the role of affective arousal and perceived affect regulation. Psychol.
Aging 24, 349–362. doi: 10.1037/a0015352
Kim, S., Healey, M. K., Goldstein, D., Hasher, L., and Wiprzycka, U. J. (2008). Age
differences in choice satisfaction: a positivity effect in decision making. Psychol.
Aging 23, 33–38. doi: 10.1037/0882-7974.23.1.33
Knight, M., Seymour, T. L., Gaunt, J. T., Baker, C., Nesmith, K., and Mather,
M. (2007). Aging and goal-directed emotional attention: distraction reverses
emotional biases. Emotion 7, 705–714. doi: 10.1037/1528-3542.7.4.705
Kunzmann, U., Richter, D., and Schmukle, S. C. (2013). Stability and change in
affective experience across the adult life-span: analyses with a national sample
from Germany. Emotion 13, 1086–1095. doi: 10.1037/a0033572
Layard, R. (2011). Happiness: Lessons from a New Science. New York, NY: Penguin.
Löckenhoff, C. E., and Carstensen, L. L. (2007). Aging, emotion, and health-related
decision strategies: motivational manipulations can reduce age differences.
Psychol. Aging 22, 134–146. doi: 10.1037/0882-7974.22.1.134
Mather, M., Canli, T., English, T., Whitfield, S., Wais, P., Ochsner, K., et al. (2004).
Amygdala responses to emotionally valenced stimuli in older and younger
adults. Psychol. Sci. 15, 259–263. doi: 10.1111/j.0956-7976.2004.00662.x
Mather, M., and Carstensen, L. L. (2005). Aging and motivated cognition: the
positivity effect in attention and memory. Trends Cogn. Sci. 9, 496–502. doi:
10.1016/j.tics.2005.08.005
Mather, M., and Johnson, M. K. (2000). Choice-supportive source monitoring: do
our decisions seem better to us as we age? Psychol. Aging 15, 596–606. doi:
10.1037/0882-7974.15.4.596
Mather, M., and Knight, M. (2005). Goal-directed memory: the role of cognitive
control in older adults’ emotional memory. Psychol. Aging 20, 554–570. doi:
10.1037/0882-7974.20.4.554
Mogilner, C., Kamvar, S. D., and Aaker, J. (2011). The shifting meaning of
happiness. Soc. Psychol. Pers. Sci. 2, 395–402. doi: 10.1177/1948550610393987
Mroczek, D. K., and Kolarz, C. M. (1998). The effect of age on positive and
negative affect: a developmental perspective on happiness. J. Pers. Soc. Psychol.
75, 1333–1349. doi: 10.1037/0022-3514.75.5.1333
Orgeta, V. (2011). Avoiding threat in late adulthood: testing two life span theories
of emotion. Exp. Aging Res. 37, 449–472. doi: 10.1080/0361073X.2011.590759
Peters, E., Hess, T. M., Västfjäll, D., and Auman, C. (2007). Adult age differences in
dual information processes: implications for the role of affective and deliberative
processes in older adults’ decision making. Perspect. Psychol. Sci. 2, 1–23. doi:
10.1111/j.1745-6916.2007.00025.x
Pinquart, M. (2001). Age differences in perceived positive affect, negative affect,
and affect balance in middle and old age. J. Happiness Stud. 2, 375–405. doi:
10.1023/A:1013938001116
Russell, J. A. (2003). Core affect and the psychological construction of emotion.
Psychol. Rev. 110, 145–172. doi: 10.1037/0033-295X.110.1.145
Salthouse, T. A. (1991). Mediation of adult age differences in cognition by
reductions in workingmemory and speed of processing. Psychol. Sci. 2, 179–183.
doi: 10.1111/j.1467-9280.1991.tb00127.x
Scheibe, S., and Carstensen, L. L. (2010). Emotional aging: recent findings
and future trends. J. Gerontol. B Psychol. Sci. Soc. Sci. 65, 135–144. doi:
10.1093/geronb/gbp132
Scheibe, S., English, T., Tsai, J. L., and Carstensen, L. L. (2013). Striving to feel good:
ideal affect, actual affect, and their correspondence across adulthood. Psychol.
Aging 28, 160–171. doi: 10.1037/a0030561
Williams, J. M. G., Mathews, A., and MacLeod, C. (1996). The emotional stroop
task and psychopathology. Psychol. Bull. 120, 3–24. doi: 10.1037/0033-2909.
120.1.3
Wurm, L. H., Labouvie-Vief, G., Aycock, J., Rebucal, K. A., and Koch, H. E. (2004).
Performance in auditory and visual emotional stroop tasks: a comparison
of older and younger adults. Psychol. Aging 19, 523–535. doi: 10.1037/0882-
7974.19.3.523
Västfjäll, D., and Gärling, T. (2006). Preference for negative emotions. Emotion 6,
326–329. doi: 10.1037/1528-3542.6.2.326
Veenhoven, R. (1995). World database of happiness. Soc. Indic. Res. 34, 299–313.
doi: 10.1007/BF01078689
Conflict of Interest Statement: The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.
Copyright © 2015 Bjalkebring, Västfjäll and Johansson. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.
Frontiers in Psychology | www.frontiersin.org June 2015 | Volume 6 | Article 7065
